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ABSTRACT

This is the seventh year of data documenting trends in fish
populations and aquatic habitat characteristics in the Coal Creek
drainage. Although estimated westslope cutthroat and juvenile bull
trout population sizes remained similar, other fish population
statistics varied considerably between sites over the period of
record. In future analyses, these fluctuation patterns may
correlate better with land use variables than actual fish
population estimates. Westslope cutthroat trout showed smaller
fluctuations in most population statistics than juvenile bull
trout in identical sections. Estimated carryover of juvenile bull
trout from Age I to II has average 42 percent and Age II to III
carryover has averaged 35 percent since 1982. We did not adjust
carryover estimates for emigration. Bull trout redd counts in
1988 were 26 percent above the nine year average in Coal Creek and
14 percent below average in Morrison Creek (n=9). The overall
1988 bull trout spawning run was up 20 percent in the North Fork,
up 14 percent in the Middle Fork and up 45 percent in the Swan
River drainage. In bull trout spawning areas, median fine
sediment levels (<6.35 mm) increased significantly (p<0.05) in
Coal Creek above the south fork road bridge (north Coal) between
1987 and 1988. We observed no change in fine sediment levels in
the south fork of Coal Creek. Although changes in fine sediment
levels between 1987 and 1988 in Granite Creek were not significant
(p>0.10) an increasing trend was evident. In westslope cutthroat
trout spawning areas, we observed little change in fine sediment
levels in Hungry Horse Creek, while material smaller than 6.35 mm
increased significantly (p<0.05) in Challenge Creek. Cutthroat
populations remained at high levels in these two streams despite
low predicted embryo survival to emergence in past years. We
treated two 150-m sections in the south fork of Coal Creek with
five whole spruce trees each, increasing instream cover by 336 and
837 percent. We will assess fish population response to these
treatments annually for several years. Stream feature
classification surveys showed highly unstable channel areas
existed in each of the three major forks in the Coal Creek
drainage. Many problems observed were management related and
resulted from activities 20 to 30 years ago. Fewer problems
resulted from recent activities, however, we noted inadequate BMP
application on several newer harvest units. Recommendations from
the study include: 1) continue monitoring fish populations,
spawning area substrate quality, bull trout spawning sites and
survival by age class; 2) identify sediment sources in the Granite
Creek drainage, develop field equations for predicting cutthroat
survival to emergence and develop correction coefficients for
emigration by juvenile bull trout; and 3) investigate effects of

cover on trout rearing capacities and pursue measures determined
feasible for stabilizing identified sediment sources.
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INTRODUCTION

This report contains information on the continued assessment
and monitoring of fish populations and instream habitat in the
upper Flathead River drainage. The study's primary purpose has
been to document annual trends in fish population and habitat
parameters. Over time, these fishery variables may be compared
with information on timber development in the drainage to show if
and how forest management activities are affecting the fishery.

The study, funded by Flathead National Forest (FNF), was
initiated by the Montana Department of Fish, Wildlife and Parks
(MDFWP) in 1981 (Shepard and Graham 1982) and continued through
1982 (Shepard and Graham 1983a). These efforts contributed to an
ongoing data collection program for monitoring the effects of land
management activities on native fish populations and aquatic
habitat (Shepard and Graham 1983b).

During 1983 and 1984, the study focused mainly on the Coal
Creek drainage and was contracted to the Cooperative Fisheries
Research Unit at Montana State University (MCFRU). The original
monitoring program continued along with preliminary examination of
the relationship between substrate composition and bull trout
embryo survival to emergence (Weaver and White 1985). The 1985
study, conducted by MDFWP, involved only a portion of the original
program including estimation of late summer fish abundance,
evaluation of substrate composition in important spawning areas
and assessment of the 1985 bull trout spawning run (Weaver and
Fraley 1985). MDFWP completed these activities again in 1986 and
1987, using existing methodologies and sampling sites to ensure
comparable results (Weaver and Fraley 1986, 1988).

Under the current contract, MDFWP estimated late summer fish
abundance for two sections in the Coal Creek drainage and one Swan
River tributary section. Bull trout spawning sites were
enumerated in the Coal Creek drainage and one tributary to the
Middle Fork. We identified all major stream features in the Coal
Creek drainage and evaluated substrate composition in three
important bull trout spawning areas and two major westslope
cutthroat spawning areas in upper basin tributaries (Table 1).

The 1988 contract also included a habitat enhancement project.
Fieldwork was conducted during summer and fall, 1988, through a

cooperative effort by MDFWP and FNF personnel. As in past years,
existing methodologies and sampling locations were used ensuring
comparable results.

In addition to the activities reported, MDFWP completed
electrofishing estimates in 20 tributary sections, bull trout redd
counts in 14 major spawning streams, westslope cutthroat redd
counts in 7 important spawning streams and substrate sampling in
11 other spawning areas during the 1988 field season. Results of
MDFWP's additional 1988 monitoring efforts in the Flathead
drainage will be presented in future reports.
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METHODS

Fish Abundance Estimates

Juvenile fish abundance estimates were made by electrofishing
150-m sections in selected tributaries to the north fork of the
Flathead and the Swan Rivers. All sections were previously
established by MDFWP and have been sampled during past years using
equipment and procedures described by Shepard and Graham (1983b).

Juvenile bull trout (Age 1+) population estimates were
calculated for important rearing areas in Coal, south fork Coal,
and Lion creeks. Cutthroat trout populations (Age 1+) were
estimated in Coal and south fork Coal creeks. These estimates
were compared by section with population estimates calculated from
electrofishing during previous years to assess trends in fish
abundance. The technique described by Platts and Nelson (1988)
was used to assess population fluctuation. The maximum relative
fluctuation (M ) was defined as the percentage difference between
the highest and lowest value of each population statistic relative
to the lowest value:

X X .

max - nun
M = Z x 100

.s Amin

x m „„ = largest annual value and X m . smallest annual value,max ° min

This statistic relates the largest observed change to the
smallest observed value during the study period, and gives an
indication of the magnitude of potential for change of each
population statistic evaluated.

Average relative fluctuation (A ) was used to describe the
magnitude of change in each population statistic with respect to
the mean value of that statistic over the course of the study:

max - min
A= Z x 100

.s Aavg

X and X • are as above and X = average value over the
entire study period.

Total biomass (B
t ), the estimated total trout weight, and

eal biomass (B ), the estimated trout weight per unit surfacereal biomass (B ), the estimated trout weight per unit surfi

area, were computed as

B
t

B
fc

= NW and B
a -^

N - estimated trout population size. V = mean trout weight, 1

= length of the stream section, and w = mean width of the study
section.





Annual carryover of juvenile bull trout was estimated for the

Dead Horse Bridge electrof ishing section. This section of main
Coal Creek has been electrofished annually since 1982, using both
the m ark - recapture and two-pass techniques of population
estimation. This continuous record allowed estimation of
carryover of juvenile bull trout from Age I to Age II and Age II
to Age III for this section. Age classes were assigned from
observed length frequencies. This breakdown varied somewhat
between years, but was confirmed by scale reading. Percent
carryover was calculated directly from the estimated number (N) of

fish in each age class present during annual electrof ishings. The
age class estimates from 1982-1987 were calculated using the mark-
recapture method. In 1988, travel restrictions resulting from the
Red Bench Fire prevented us from making the recapture
electrof ishing run of our estimate, so only two-pass estimates
could be made for each age class. We determined that estimates
calculated by two-pass methods have averaged 68 percent of those
calculated by the mark-recapture procedure for this section during
the past six years. Therefore, an adjustment was made allowing
continuity in the calculation of carryover and continuation of the

period of record. Ve felt this was necessary because the
consequence of losing the 1988 mark-recapture estimates for each
age class was that two years of carryover information would be
lost. That is, calculations of age class carryover from 1987-1988
could not be made and similarly the 1988-1989 age class carryover
calculations would be impossible.

Bull Trout Spawning Site Inventories

Bull trout spawning site inventories were conducted in
sections of Coal and Morrison creeks recommended for annual
monitoring by Shepard and Graham (1983b). The south fork of Coal
Creek and Mathias Creek were also surveyed under the current
contract.

Preliminary bull trout spawning surveys conducted in
conjunction with other field activities indicated final redd
counts could begin during the first week of October. Final
surveys were conducted by crews of two walking down the channel.
Redds were enumerated, classified and located as described by
Shepard and Graham (1983b). Counts were compared to past surveys
of the same tributary section and by the major drainages as a

whole, to evaluate trends in spawner escapement. The relationship
between spawner escapement as indicated by redd numbers and
strength of the resulting year class was examined in the section
of main Coal Creek near Dead Horse Bridge.

Spawning Area Substrate Composition

Substrate samples were collected from known westslope
cutthroat and bull trout spawning areas in the upper Flathead
drainage to document trends in sediment deposition and to evaluate





fry production. Important bull trout spawning areas sampled
included those in Coal, south fork Coal, and Granite creeks.
Westslope cutthroat spawning areas sampled included Hungry Horse
Creek and Challenge Creek.

A standard hollow core sampler (McNeil and Ahnell 1964) was
used following procedures described by Shepard and Graham (1982).

Samples were placed in labeled bags and transported to the
Flathead National Forest Soils Lab in Kalispell for analysis.
After drying, each core sample was passed through the following
sieve series:

76.1 mm (3.00 inch)
50.8 mm (2.00 inch)
25.4 mm (1.00 inch)

18.8 mm (0.74 inch)
12.7 mm (0.50 inch)
9.52 mm (0.38 inch)
6.35 mm (0.25 inch)
4.76 mm (0.19 inch)

2.00 mm (0.08 inch)

0.85 mm (0.03 inch)
0.42 mm (0.016 inch)
0.063 mm (0.002 inch)

Pan (<0.002 inch)

A 1.70 mm sieve was included while analyzing core samples from
westslope cutthroat spawning areas. All material retained on each
sieve was weighed and the percent dry weight in each size class
was calculated. The median percentage smaller than 6.35 mm in
each spawning area was compared with information collected during
the previous year using Mann-Whitney tests. Average survival to

emergence in each of the spawning areas sampled was calculated
using predictive equations developed for cutthroat trout by Irving
and Bjornn (1984) and for bull trout by Weaver and White (1985).
The equation used for cutthroat trout was:

2 survival = 106.10029 - 0.4460803 (S
g 35 ) - 7.7660173 (S

1 ?()
) + 0.1694598 (S

± JQ )

2

where: (Sg ,c) = 2 smaller than 6.35 mm;

(S, 7Q ) = 2 smaller than 1.70 mm; and

(S,
70 )

= * smaller than 1.70 mm squared.

The equation used for bull trout was:

2 survival = -5.13 (S g#35 ) + 225.2

Habitat Enhancement

Testing to determine if juvenile bull trout and/or cutthroat
trout populations could be increased by addition of instream cover
was included as part of this year's work. We chose a section of





the south fork of Coal Creek, just below the bridge on road 1687
for several reasons: (1) Both fish species were present
throughout this area and a 150 m section has been censused
annually since 1985, providing a period of record for assessing
natural population fluctuations; (2) Streamside timber in this
area has been harvested, limiting potential for natural
recruitment of large woody debris; (3) The proximity of an
undeveloped timber stand north of road 1686 provided quick access
to raw materials; and (A) Topography of the area allowed
selection, transport and placement of raw materials with minimal
impact to the timber stand, riparian zone and stream channel
itself.

We used a replicated treatment-control study design and
assumed natural population fluctuations will be similar in both
treatment and control sites. Two 150-m sections were identified
for treatment. Total surface area in each section and the
percentage of each section having fish cover prior to treatment
were determined. Each section was electrofished and population
estimates for Age I and older cutthroat and bull trout were
calculated as described by Shepard and Graham (1983b).

Treatment involved placement of whole trees with root wads
attached at five locations in each section. A track mounted 1187B
Case feller - buncher with an 8.5 m arm and grapple was used to
remove selected trees from the timber stand, transport them to the
stream and place them in premarked locations (Seehorn 1985).
Exact locations were based on channel morphology so that wash-out
during high flow periods would be unlikely while still providing
fish cover during low flows. Trees were secured in position as
recommended by Seehorn (1985).

Stream Feature Identification

All major stream features (MDFWP 1983) in the Coal Creek
drainage were located and classified during surveys of the total
channel area in each of the three major forks (main Coal Creek,
including the fork from Hanies Pass and the northern fork, south
fork Coal Creek and Mathias Creek). Most side drainages were
included in an effort to examine all areas in the sediment
contributing zone. Major features observed were pace located and
recorded photographically. A narrative listing of major stream
features was prepared for each fork, beginning in its headwaters
on the Whitefish Divide and proceeding downstream to its mouth. A

list of major problem areas where there is some potential for
corrective or stabilizing activities was included in the
management recommendations.





RESULTS AND DISCUSSION

Fish Abundance Estimates

Estimated juvenile bull trout populations in the three
specified sections remained within the range observed during past
years, even though record low flows were encountered during this
years electrof ishing (Table 2). Values of p, the probability of
first pass capture during a two-pass estimate, associated with all
1988 juvenile bull trout estimates exceeded 0.60, the minimum
level recommended for reliable two-pass estimates in Flathead
Basin tributaries (Shepard and Graham 1983b). Lower values of p
indicate an estimate should be viewed cautiously. A low value of

p (0.48) was obtained during 1987 in the south fork of Coal Creek,
however a third electrofishing pass was made through the section
and this estimate was calculated using a removal-depletion
sampling strategy (Zippin 1958). Acceptable levels of p were
obtained during all other juvenile bull trout population estimates
included in Table 2.

Estimated juvenile bull trout carryover from Age I to Age II

in the Dead Horse Bridge section of Coal Creek averaged 42 percent
and ranged from 25 to 60 percent during the six year period (Table

3). Age II to Age III carryover estimates averaged 35 percent
over five years, ranging from 14 to 63 percent. We were unable to
satisfactorily factor in emigration of Age I and older fish, so
these estimates cannot be viewed as actual age class survival.
Juvenile emigration of Age I and older fish has been documented by
downstream trapping so any survival estimates should include
coefficients for emigration of each age class. Eighteen percent
of the bull trout smolts trapped during past studies were Age I,

49 percent were Age II and 32 percent were Age III (Fraley and
Shepard, 1989). We feel that emigration is probably variable
annually and may largely depend on stream flows. Poor efficiency
of block nets and electrofishing gear in containing and capturing
small fish prevented accurate estimation of young-of-the-year bull
trout, so Age to Age I carryover was not calculated.

Time-trend information collected during our seven-year study
period demonstrated that juvenile bull trout populations in the
Coal Creek drainage exhibit considerable annual fluctuation (Table

4). Both maximum and average numerical fluctuations were highest
in the south fork of Coal Creek and lowest in the Dead Horse
Bridge section. Platts and Nelson (1988) reported maximum and
average numerical fluctuations of 486 percent and 234 percent
respectively for an allopatric bull trout population (Age 0+)

inhabiting the south fork of the Salmon River and 1,017 percent
and 198 percent respectively for sympatric bull trout (Age 0+) in

Bear Valley Creek. The principal land use activity is these
drainages was cattle grazing. We observed that largest and
smallest population sizes occurred during different years for each
of the three study areas. Total and areal biomass fluctuations
were relatively uniform for all three sections and similar to
levels reported for the sympatric bull trout population studied by





Table 2. Summary of population estimates for Age I and older bull trout
calculated from annual electrof ishing in the areas specified for
monitoring during 1988.

Drainage Creek Section Date CI

North Fork Flathead
Coal South Fork Bridge

South Fork Coal Section 26

Swan River
Lion Outfitter camp

8/04/82 17 +9 .60

8/25/83 18 +3 .78

8/29/84 48 +12 .63

8/27/85 41 +5 .77

9/03/86 29 +12 .59

8/05/87 47 +17 .56

8/16/88 39 +5 .69

8/28/85 62 +8 .74

8/06/87 12 +2 .48

8/08/88 24 ±2 .85

9/20/83 50 +10 .58

9/02/88 52 +7 .74





Table 3. Juvenile bull trout population estimates (N) by age
class and percent carryover of Age I to Age II and from
Age II to Age III in the Dead Horse Bridge
electrofishing section during the period 1982-1988.

**. ^. **»

Spawning

OS/

N Carryover N Carryover N
Year Age Age I (Z) Age II (2) Age HI

1981 1982 1983 1984

1980

1981

1982

1983

1984

1985

— 84 (42) 35 (17) 6

1982 1983 1984 1985

— 59 (32) 19 (63) 12

1983 1984 1985 1986
— 62 (53) 33 (54) 18

1984 1985

108 (60)

1986

65 (29)

1987

19

1985 1986 1987 1988
— 86 (40) 34 (14) 5

1986 1987 1988 1989

126 (25)

x = 45

31 (--)

x = 41

??

(n=5) (n=4)

—

'

Poor efficiency of electrofishing gear and block nets in
capturing small fish prevented population estimation of
young- of-the-year (Age 0) bull trout so carryover from Age

to Age I survival rate could not be calculated.





Table 4. Observed maximum and relative fluctuations in estimated
juvenile bull and westslope cutthroat trout population
sizes, total and area biomass and mean weights and lengths
for electrof ishing sections in the Coal Creek drainage
during the period 1982 through 1988. Fluctuations are
expressed as percentages of the minimum or average yearly
values (maximum of mean fluctuations, respectively).

Years

% Fluctuation

Biomass

Mean weightTotal Aereal Mean Length

of

data

Number

Max Mean

(a/section)

Max Mean

(q/m2 )

Max Mean

(a) (mm)

Creek - Section Max Mean Max Mean

Bull trout

Coal - South Fork bridge 7 182 91 129 77 200 103 102 69 36 30

(north Coal)

South Fork Coal 3 417 153 118 80 117 78 137 85 33 29

(section 26)

Coal - Dead Horse bridge 7 109 75 99 71 147 91 49 38 15 14

(main Coal)

Cutthroat trout

Coal - South Fork bridge 7 133 79 112 80 154 106 99 67 42 34

(north Coal)

South Fork Coal 3 46 40 36 30 24 22 32 28 22 20

(section 26)

10





Platts and Nelson (1988). Fluctuations in average weight and
average length were lowest in the Dead Horse Bridge section and
overall, length fluctuations were lower than fluctuations in any
of the other population statistics (Table 4). Similar
observations were reported by Platts and Nelson (1988). The
juvenile bull trout populations in the Coal Creek drainage all
occur in sympatry with westslope cutthroat trout, although bull
trout are highly dominant in the Dead Horse Bridge area.

A direct comparison of fluctuations in juvenile bull trout
population statistics for the Coal Creek drainage with those
reported by Platts and Nelson (1988) is not entirely valid because
they included data from young-of- the-year fish and we did not.
However, it appears that observed fluctuations would be quite
similar if the data were standardized. These authors determined
that lowest population sizes corresponded to low biomass levels
and very high mean lengths, suggesting poor recruitment of young-
of-the-year fish that year. Largest populations were related to
low mean size and high biomass, indicating good recruitment.
Since we do not include young-of-the-year fish, this pattern would
not be as pronounced in our data, however, a similar relationship
may exist between estimated number, biomass, size and recruitment
during the previous year (Age I fish) and spawner escapement two
years prior to e lee t rof ishing estimates. This potential
relationship will be explored further in the spawning site
inventory section.

An insufficient data record prevented comparison of annual
fluctuations in juvenile bull trout population statistics for the
Lion Creek study area.

Westslope cutthroat trout were present in estimatable numbers
in only two of the three sections specified in this years
contract. The 1988 population estimates for cutthroat trout were
also similar to those calculated from past electrofishing (Table

5). Although low values of p were obtained during the 1984 and
1985 estimates for the south fork bridge section of main Coal
Creek, estimated numbers remained within the^ range observed during
the seven year study period. Low values of p were also associated
with the 1985 and 1987 estimates for the south fork of Coal Creek
study area. Electrof ishing effort was increased during 1987 as
1985 estimate of cutthroat numbers (63 +35) may have been
artificially high and should be considered cautiously.

Although estimated population sizes have been quite similar in
the two study areas, population statistics for the south fork
Bridge section of main Coal Creek showed considerably higher
fluctuations (Table 4). Comparison of time-trend information
suggests westslope cutthroat trout populations in the upper Coal
Creek drainage exhibit smaller fluctuations in most population
statistics than juvenile bull trout inhabiting the same areas
(Table 4). Platts and Nelson (1988) reported that biomasses of
cutthroat trout populations were more stable than those of most
other trout populations in their study streams.

11





Table 5. Summary of population estimates for Age I and older westslope
cutthroat trout calculated from annual electrofishing in the areas
specified for monitoring during 1988.

Drainage Creek Section Date N CI

North Fork Flathead
Coal

South Fork Coal

South Fork Bridge 8/04/82 40 + 7 .72

8/25/83 27 + 4 .82

8/29/84 48 +12 .50

8/27/85 51 +36 .45

9/03/86 40 +11 .64

8/05/87 63 + 2 .91

8/16/88 51 + 9 .69

Section 26 8/28/85 63 +35 .33

8/06/87 43 + 4 .47

8/08/88 43 + 3 .83

12





Several young-of-the-year and a single Age I cutthroat trout
were observed in the Lion Creek electrofishing section. At least
four age classes of eastern brook trout were also present in this
area (Age O-Age III), creating the potential for hybridization
problems with bull trout populations. The 1988 estimate for
eastern brook trout in^ the Lion Creek study area was 17 +3 Age I

and older fish with a p of 0.77.

Activity assessment and risk analysis information is being
collected as part of the current Flathead Basin Commission
cooperative forest practice study. As this information becomes
available, fluctuations in the various fish population statistics
may become more meaningful in determining how various land
management activities or even specific forest practices may or may
not relate to the fishery. The importance of a continuous period
of record cannot be over-emphasized (Platts and Nelson 1988).
Information on normal fluctuations in population statistics should
be part of any model aimed at detecting influences of land use or
habitat enhancement efforts. Without this information it would be
possible or even likely that data could be collected prior to a

management activity at a high population level and afterward at a

low level, or vice versa.

Bull Trout Spawning Site Inventories

We identified 52 and 50 bull trout redds in the specified
reaches of Coal and Morrison Creeks, respectively (Table 6).

Comparison of 1988 counts with average annual counts for each of
these two sections showed the monitoring area in Coal Creek
contained 26 percent more and Morrison Creek had 14 percent less
than the average numbers observed during the past nine years (41.1

and 58.1 respectively). Fifty-three redds were observed in the
Coal Creek drainage outside the monitoring area (10 in upper main
Coal, 24 in the south fork and 19 in Mathias), making a total of
105 redds in the drainage during 1988 (Table 6).

Overall, redd counts for index streams in the Flathead Basin
were higher than average this year. The 1988 count of 269 redds
in North Fork tributary monitoring areas exceeded the nine year
average figure (223) by approximately 20 percent and the 1988
Middle Fork monitoring count of 160 redds was approximately 14
percent greater than average (141). Swan River tributary
monitoring areas have averaged 222 redds during six years of
surveys. The 1988 total of 321 redds was 45 percent greater than
this average annual figure.

Annual fluctuations of redd numbers in Coal Creek roughly
approximated trends in total redd numbers observed in all
monitoring areas in the North Fork drainage (Figure 1). Trends in

redd abundance in Morrison Creek appear very similar to trends in

total redd numbers observed in all Middle Fork monitoring areas.

The bull trout spawning run in Morrison Creek appeared to be
restricted during 1987 by low flows and an actively migrating
channel approximately 5.5 km above the Middle Fork. Since flows
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Table 6. Summary of bull trout redd counts by section in the two streams
specified for inventory during 1988.

Drainage 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

Coal Creek
Above the South Fork -- 4 7 25 13 3

Below the South Fork 38 34 23 60 61 53 40

(monitoring section)

South Fork Coal Creek 19 24 9 3 5

Mathias Creek -- 10 10 17 12 8

Morrison Creek 25 75 32 86 67 38 99

22 — 10

13 48 52

4 24

10 -- 19

52 49 50
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Figure 1. Comparison of the number of bull trout redds observed
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were even lower during the 1988 inventory, the portion of Morrison
Creek above the middle trail crossing was not inventoried this
year. No redds were observed above km 5.5 during this years
count, again suggesting a potential migration barrier in this
area.

Comparison of bull trout redd numbers observed annually
between 1980 and 1986 in the Dead Horse Bridge spawning area (Coal
Creek monitoring section) with the estimated number of Age I fish
between 1982 and 1988 in the associated electrof ishing section
suggested the possibility of a relationship between spawner
escapement and strength of the resulting year class (Figure 2).

Between 1982 and 1986, estimated abundance of Age I bull trout
appeared to be reflective of redd numbers observed two years
before (progeny of the 1980 spawning year would be Age I fish in
1982). The downward trend in redd numbers between 1986 and 1987
was not reflective of the estimated Age I bull trout population,
which increased to the highest level observed to date (Figure 2).

As noted in Weaver and Fraley (1988), a spring storm resulted in
an increase in instream cover in the electrofishing section. This
newly recruited cover was washed out of our section prior to the
1988 electrof ishing and estimated Age I bull trout abundance
decreased, approaching the lowest level observed during the period
of record. Bull trout redd counts two years prior (1986) were
also the lowest on record for this section (Figure 2). It appears
that spawning may influence juvenile population levels in this
area to a certain extent, but that excess production or
immigration occurred allowing exploitation of new habitat.

Platts and Nelson (1988) suggested a relationship between
recruitment of juvenile bull trout and fluctuations in associated
population statistics in their central Idaho study streams. Based
on their observations, the pattern of fluctuations in population
statistics observed in the Dead Horse Bridge area (Table 4) would
indicate 1981, 1983 and 1986 were poor spawning years and high
levels of spawning occurred in 1982, 1984 and 1985. The lowest
number of redds were observed in this area in 1981 and 1986, but
the 1983 count was the highest on record (Table 6). High redd
numbers were present in 1982 and 1984 but 1985 was only an average
spawning year. A longer period of record will be required to
fully understand these spatial and temporal relationships and
determine what factors control bull trout populations.

Spawning Area Substrate Composition

Streambed substrate composition in the upper Coal Creek
drainage has been sampled annually since 1985 (Table 7). A
significant decrease (p < 0.10) in median percentages of material
smaller than 6.35 mm was observed between the 1985 and 1986
sampling in both the upper forks (North Coal and south fork Coal).

No significant change has been documented since 1986 in the South

Fork. This sampling site was located in the major bull trout
spawning area in the south fork of Coal Creek and mean predicted
embryo survival to emergence during 1988 was 56 percent, ranging
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Table 7. Summary of annual median percentages of substrate material smaller
than 6.35 mm in diameter, Mann-Whitney test results and mean
predicted embryo survival to emergence from core sampling in known
westslope cutthroat and bull trout spawning areas.

Median Z <6.35
s^

Mean Z survival
Spawning area Year n (range) Test result (ranjte)

Bull trout
Coal Creek above 1985 12 34.

8

39
South Fork Bridge (22.1-46.9) H (0 - >75)
(north Coal) 1986 12 29.3 71

(16.1-43.8) NS (<1 - >75)
1987 12 30.2 *** 65

(16.5-47.8) ** 1 (0 - >75)
1988 12 39.4

(21.6-44.1)
30

South Fork Coal 1985 12 35.8 24
(section 26) (29.5-47.4) *! (<1

1986 12 31.4
T

29
(24.0-42.2) NS (9 - >75)

1987 12 31.4 57
(26.2-41.8) NS (11 - >75)

1988 12 31.4
(24.7-42.3) (8

56
- >75)

Granite Creek 1982 12 44.6 13
(trail crossing) (30.1-72.3) NS (0 - 71)

1986 6 50.6 4

(40.8-67.8) NS (0 - 16)
1987 6 47.6 5

(39.8-52.4) NS (0 - 21)
1988 6 44.6

(36.9-71.0) (0

6

- 36)

Granite Creek 1982 _ _ _ _ _ _ _ _

(other sites)
1986 8 32.6 /\ 49

(28.0-49.3) *l (0 - >75)
1987 6 39.8 22

(33.5-53.7) NS (0 - 53)
1988 6

West

44.0
(24.7-49.4)

slope cutthroat trout

(0

27
- >75)

Hungry Horse Creek 1986 8 25.4 ^ 31
(lower area) (17.2-44.2) ** 1 (5 - 64)

1987 11 35.3 19
(23.9-40.2) NS (4 - 42)

1988 9 35.0
(30.1-39.9) (0

7

- 33)

Challenge Creek 1986 12 41.2 5

(28.8-46.7) **l (0 - 18)
1987 12 33.4 j^ 12

(28.6-42.2) ** 1 (<1 - 26)
1988 9 40.4

(36.4-44.0) (C

1

1 - 4)

a/ N.S.
*

**

not significant (p>0.10)
significant at the 10 percent level
significant at the 5 percent level
increase | . decrease
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from 8 - > 75Z (Table 7). Similarly, no significant change was
observed in the northern fork between 1986 and 1987, however, a

significant increase (p < 0.05) in the median percentage of
material smaller than 6.35 mm was detected between 1987 and 1988.

This area has not been observed to be a major bull trout spawning
area, although past studies have shown some spawning does occur
here. Mean predicted bull trout embryo survival to emergence in
this area during 1988 was 30 percent and ranged from to > 75 I

(Table 7). No natural bull trout redds were core sampled in
either of these areas due to the low numbers observed.

Active sediment sources were documented in both of the upper
forks during the stream feature identification surveys. Major
sediment contributing areas in the south fork of Coal Creek were
above a series of relatively stable beaver dams and large
quantities of fine material appeared to be stored behind these
dams. No major land disturbing activities have been conducted in
the south fork drainage above our sampling site since the period
of record began in 1985. Current timber harvest activities are
occurring in the northern fork of main Coal Creek above our
sampling site.

The bull trout spawning area in Granite Creek was initially
core sampled in 1982, then again annually since 1986. All samples
collected in 1982 came from an old trail crossing where we
observed bull trout redds. The median percentage of material
smaller than 6.35 mm in this area increased between 1982 and 1986,

then declined between 1986 and 1987, and dropped again between
1987 and 1988 (Table 7). None of these changes were significant
at the 10 percent level. Beginning in 1986, we also sampled sites
outside this crossing. The median percentage smaller than 6.35 mm
in samples taken outside the crossing increased significantly
(p<0.10) between 1986 and 1987. Results showed another increase
between 1987 and 1988, although this change was not significant at

the 10 percent level (Table 7). It appears a large amount of fine
material entered this portion of Granite Creek between 1982 and
1986. Potential sources include the Skyland road slump and other
management activities as well as natural contributions. The trail
crossing area contained higher percentages of fine material than
other sampling sites prior to this influx (a sediment rich
environment) therefore it was not strongly influenced. Other
sites being sediment poor by comparison changed significantly
(Table 7). The 1988 sampling suggests this entire section of
Granite Creek is approaching equilibrium at approximately 44
percent less than 6.35 mm (Table 7). The 1988 survival
predictions averaged 6 and 27 percent in and outside the trail
crossing, respectively. Results from five of the six samples
collected at the crossing and three of the six taken elsewhere
indicate bull trout embryo survival to emergence would be
negligable. Current developments in the Granite Creek drainage
have the potential to further degrade important bull trout
spawning and rearing habitat.
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The westslope cutthroat trout spawning areas in lower Hungry
Horse Creek and Challenge Creek have been core sampled annually
since 1986 (Table 7). We used the predictive equation developed by
Irving and Bjornn (1984) as an index of cutthroat trout embryo
survival to emergence. We note that laboratory-developed models
may underestimate survival in field conditions for various
reasons. The median percentage of material smaller than 6.35 mm
increased significantly (p < 0.05) between 1986 and 1987 in
samples collected in Hungry Horse Creek. No significant change
was observed between 1987 and the current sampling; however, mean
predicted embryo survival to emergence has dropped to 7 percent
ranging from 0-33 percent (Table 7). Predicted survival in three
natural westslope cutthroat trout redds sampled in Hungry Horse
Creek this year averaged 12 percent and ranged from 7 to 17
percent.

A significant increase (p < 0.05) in the median percentage of
material smaller than 6.35 mm was observed in samples collected
from Challenge Creek during 1988 (Table 7). Mean predicted
survival was 1 percent and ranged from 0-4 percent. Three natural
westslope cutthroat trout redds were core sampled here this year
and embryo survival to emergence predictions based on the observed
substrate conditions were percent for all three. Nine of the 12

samples taken in 1988 resulted in survival prediction of
percent.

As results of activity assessment and risk analysis being
conducted as part of the current forest practice study become
available, correlation analysis with spawning area substrate
composition data will be conducted. Historic streamflow data will
also be compared to determine if the lack of flushing flows during
the last several years may be a factor in what appears to be an
increasing trend in sediment deposition, especially in smaller
streams.

Habitat Enhancement

Pretreatment conditions in the two sections selected for
enhancement efforts were distinctly different, except for the
apparent lack of non-substrate related cover (Table 8). The upper
section could be characterized as having greater flow, slightly
higher gradient and larger substrate conditions more typical of
high density juvenile bull trout rearing areas in the Flathead
Basin. The lower section was located in a braided channel area
and had considerably less flow, lower gradient and smaller
substrate. Surface area of the upper section was approximately
1052 m , average D-90 was 38 cm and the substrate score was 13.2.

Surface area in the lower section was approximately 631 m ,

average D-90 was 16 cm and the substrate score was 11.2.
Pretreatment fish population estimates for the upper section were
160 +6 and 26+5 Age I and older bull and westslope cutthroat
trout, respectively. Estimates of fish populations inhabiting the

lower section prior to treatment were 65+4 and 34+1 Age I and
older bull and westslope cutthroat trout, respectively (Table 8).
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Table 8. Total surface area, surface area with cover, D-90, substrate score
and fish population estimates (Age 1+) prior to treatment and
surface area with cover and percent increase in cover observed
after treatment in the two habitat enhancement sections in the
south fork of Coal Creek.

Pretreatment Post Treatment

Total Surface area

area with cover^/

(ra
2

)

Surface area Increase

Section

surface i

(m
2

)

D-90

(m
2

)

Substrate

Score

N (95Z CI)

DV WCT

with cover

(m
2

)

In cover

(2)

Upper 1,052 71.8 38 13.2 160 (+6) 26 (+5) 313.3 336

Lower 631 32.2 16 11.2 65 (+4) 34 (+1) 301.7 837

a/
These values do not include substrate related cover.
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The upper section had approximately 72 m of non-substrate
related fish cover prior to treatment (6.82 of the total surface
area). An average of 48.3 m of new cover was provided by each
tree (range 36.9-66.0), resulting in approximately 30 percent of
the surface area having fish cover after treatment. Treatment in
this section resulted in a 336 percent increase in cover. The
lower section had approximately 32 m of non-substrate related
fish cover prior to treatment (5.12 of the total surface area).
An average of 53.9 m of new cover resulted from each tree (range
39.9-59.5) resulting in approximately 48 percent of the surface
area having fish cover. This represented an increase of
approximately 837 percent (Table 8).

Large variations in abundance and biomass of fish populations
can easily mask the effects of enhancement efforts. Use of a

replicated treatment - control study design will allow detection
of normal fluctuations in population statistics so they can be
eliminated from the final analysis. Divergence in the pattern of
fluctuations between treatment and control sections will indicate
treatment induced effects.

Stream Feature Identification

Stream feature classification surveys showed highly unstable
channel areas existed in each of the three major forks in the Coal
Creek drainage (Appendix A). The vast majority of the channel
problems observed were management-related and resulted from old
logging activity (20-30 years ago). Sediment generated this long
ago is still evident and continues to cause channel migration and
cutting in several areas. These observations lead us to question
recovery rates currently being used in many sediment yield models.
We identified several "point sources" where the potential for
stabilization appeared greatest. Fewer problems resulted from
recent activities, however we did note a lack of BMP application
on several newer harvest units.
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RECOMMENDATIONS

Continuation of this monitoring program will allow a greater
understanding of factors which limit fish populations in the upper
Flathead Basin and how land management decisions may influence
them. Based on findings in this and previous studies, we
recommend the following work to be cooperatively completed by
MDFWP and FNF:

1. Monitoring

a. Continue monitoring fish populations in selected stream
sections. Bull trout rearing streams with established
electrof ishing sections include Big, Coal, south fork
Coal, Red Meadow, Whale, Trail Ole, Morrison, Quintonkin,
Goat, Lion and Squeezer creeks. Established sections for
monitoring westslope cutthroat populations include Coal,

south fork Coal, Cyclone, Langford, Red Meadow, Akokala,
Challenge, Hungry Horse, Margaret, Tiger, Lost Mare,
Emery, Mclnernie, Felix, Harris, Logan and Quintonkin
creeks

.

b. Maintain annual measurement of substrate quality in both
westslope cutthroat and bull trout spawning areas by core
sampling. Monitoring sites in bull trout spawning areas
include Big, Coal, south fork Coal, Whale, Trail,
Granite, Goat, Squeezer and Lion creeks. Coring sites in
westslope cutthroat spawning areas are both upper and
lower Hungry Horse, Margaret, Tiger, Emery and Challenge
creeks

.

c. Continue bull trout spawning site surveys in areas
recommended for annual monitoring in Flathead River and
Swan River tributaries.

d. Continue to evaluate survival by age class in important
bull trout rearing areas. An effort should be made to
complete multi-pass population estimates for Age bull
trout in the Dead Horse Bridge, South Fork Bridge, South
Fork of Coal and Morrison Creek electrofishing sections.
This could be done in conjunction with annual
electrofishing of each section.

2. Future Data Needs

a. Identify sediment sources contributing to high levels of
fine material existing in other critical westslope
cutthroat and bull trout spawning areas. Specifically,
the Granite Creek drainage shoudl be surveyed in light of
current substrate composition. The Red Meadow drainage
may also benefit from identification and stabilization of
fire-related sediment sources.
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b. Develop a predictive equation for westslope cutthroat
survival to emergence under field conditions. The Hungry
Horse drainage would be the best location for this work.

c. Determine what effect juvenile bull trout emigration has
on estimates of carryover by age class and develop
correction coefficients to adjust for it allowing year to

year survival to be examined. The relationship between
streamf low and emigration may explain a portion of the
large variation observed in carryover.

Management

a. Limit the removal of any organic materials from stream
channels which may be used as fish cover. Continue
testing to determine if juvenile bull trout and/or
cutthroat trout rearing capacity could be increased by
addition of instream cover.

b. Survey the following areas considering potential for
corrective or stabilizing measures to reduce sediment
input from identified sources:

Area Priority
Raghorn Sale area south of road 1684 la

in section 17

Feeder drainage to Mathias Creek lb
south of road 317 crossing in
section 4

Fork of Coal Creek flowing out of lc

Haines Pass at end of road 1684
in section 25

Road 317b crossing of feeder stream Id
in section 13

South Fork Coal Creek throughout 2a
sections 25 and 26

Mathias Creek in the beaver dam 2b
area in section 33

South Fork of Coal Creek throughout 3a
sections 28 and 34

Main Coal Creek in section 17 3b

Main Coal Creek in Section 29 3c

c. Implement measures determined feasable for stabilizing
problem areas.
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APPENDIX A

Narrative description of stream features
in the Coal Creek Drainage during fall, 1988
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This narrative description of stream features begins in the
headwater area of the south fork of Coal Creek. The upper 2.5 km
in the south fork of Coal Creek drainage was undeveloped.
Sediment sources in this area were all natural, including wind-
thrown trees in the channel area and short sections of unstable
channel resulting from natural debris accumulation. Materials
deposited in highwater channels and on logs across the main
channel were generally larger than 2.0 mm (mostly large gravel)
and were quite angular. Heavy natural debris accumulations were
observed in several spots, consisting principally of larger size
materials. Two dry sections were observed, each approximately 100
m in length. A depositional area with a newly cut high water
channel created a natural sediment source approximately 0.2 km
above the culvert on road 1686. A natural raw bank (10.0 m long x
1.0 m high) and a single wind-thrown tree (6.0 m long x 2.0 m
high) were also contributing sediment just above the culvert. The
clearcut at the crossing of 1686 had an adequate stream management
zone (SMZ) and the culvert itself presented no problems.

The south fork of Coal Creek below the 1686 crossing was
higher gradient with boulder-bedrock ledges forming large pools.

Several cascades and falls up to 2.0 m high were present in a

canyon section extending approximately 2.0 km below the crossing
of 1686. The two feeder streams draining the area accessed by
road 1604 (in Sections 29 and 30) were both flowing during the
survey (9/15/88) and several of the crossings have no culverts.
These streams were noticeably turbid after rain in late September.
Old logging debris was present throughout the canyon section in
the south fork causing excessive deposition of fine material and
active channel migration. A cut bank (5.0 m long x 3.0 m high)
was present near the center of the confined channel section. An
old crossing was located approximately 1.3 km below the upper
crossing of road 1686. The bridge was still in place although the
road grade has revegetated. A natural barrier to upstream
migration was present just below this old crossing, formed by a

bedrock falls with an accumulation of large old debris. Below
here, the gradient lessens and substrate size is suitable for bull
trout spawning. A cut bank (10.0 m long x 5.0 m high) was present
near the lower end of the canyon section.

A highly unstable channel area was located from approximately
2.1 km below the upper crossing (1686) downstream to just above
the crossing of road 317. Cutting units on both banks had
inadequate SMZs; cut stumps were present in the channel. Active
channel migration was observed creating a major sediment source.

Apparently, some logging debris present in the channel was removed
some time after the actual harvest occurred. Portions of the
recent clearcut on the North bank are drained by a small feeder
stream which was flowing during the survey. This stream was
completely burned over and a major depositional area was present
where it entered the south fork. Evidence of machine operation in

off channel wet areas was also present. Bull trout spawning
occurs throughout this area. Deposition from this area is evident
downstream as far as the road 317 culvert. The crossing of road
317 was stable and caused no problems.
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The headwater portion of the Mathias Creek drainage (Section
7) is a relatively flat, bench-like area with several shallow
ponds. The southern most fork was intermittent during the survey
and totally dry where it descended the steep slope in the
northwest corner of section 8. The northern fork was flowing,
although the pond along the north edge of section 7 was dry. This
area was undeveloped and the stream channel was more stable than
the upper south fork of Coal Creek. A 12.0 m falls blocked
upstream fish passage in the northern channel approximately 0.5 km
above the upper fork. An unstable area was present in this
channel just above the upper fork. This area has been logged, no
SMZ was provided and active channel migration was occurring.
Considerable deposition was observed on logging debris in the
channel. This problem was compounded by frequent avalanches,
evident on the steep slope north of the stream. Deposition from
this old unit was present in Mathias Creek below the upper fork.

The upper crossing of road 317 created no noticeable damage
to Mathias Creek, however, excessive deposition and several old
machine crossings were evident in the unit below. Windthrow of

leave trees along the channel had recently occurred, adding to the
high amounts of old logging debris present in the channel. Bull
trout spawning has been documented throughout this area.
Approximately 1.3 km below the upper crossing of road 317, a small
tributary flows into Mathias Creek from the South. This drainage
was found to be one of the most significant sediment contributing
areas in the entire drainage. The large majority of material
transported into Mathias Creek from this drainage has resulted
from old timber management activities. Streambed substrate in
Mathias Creek immediately below this area was 100 percent imbedded
in fine materials. The recent clearcut unit on the north bank
below this area had the potential to further degrade this section,
however, an adequate SMZ was provided and careful equipment
operations prevented potential problems.

Approximately 1.3 km below the sediment contributing channel,
a series of beaver dams have trapped massive amounts of sediment.
Vindthrown and beaver cut trees in the channel area compound the
problem by trapping additional sediment and causing active channel
migration. Bull trout redds were observed in this area during our
survey. The amount of material stored in this area could have a

major impact on downstream spawning and rearing areas if the
beaver dams were breached. Streambed substrate in Mathias Creek
was relatively unimbedded below this depositional area. An
excellent ditching job prevented problems from occurring where
road 1642 crossed Mathias Creek. Since no access to road 1642 was
available, none of the drainage crossings on it were examined
during this survey.

Deposition of slightly larger material was observed at the
mouth of the feeder stream draining the northern slopes of Moose
Peak and light beaver activity was noted below the junction of
Mathias and the south fork of Coal Creek. Two cut banks were
present approximately 0.4 km below the junction (10.0 m long x 3.0

m high and 12.0 m long x 4.0 m high) along with a large
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depositional area. Bull trout spawning was observed in this area.

Two more cut banks (10.0 m long x 5.0 m high and 5.5 m long x 5.0

m high) were present approximately 0.7 km below the junction. A
major, off channel accumulation of old debris was present along
with an actively slumping bank (5.0 m long x 3.0 m high) 0.8 km
below the junction of Mathias and the south fork of Coal Creek.

An active cut bank (10.0 m long x 1.5 m high) and a debris
accumulation were present 0.2 km below the crossing of road 1687.

Just below this crossing the south fork enters a heavily logged
area. No SMZ was provided and the channel becomes highly unstable
for approximately 1.1 km. Throughout this area, active channel
migration was occurring and evidence of mechanical channelization
was present. Some beaver activity was observed and the two 1988
habitat enhancement sections were located here. The entire area
was a major sediment source.

Extensive deposition from this area was evident on
accumulations of natural and logging related debris all the way
down to the junction of main Coal Creek. The combination of high
levels of large, stable debris and excessive deposition resulted
in active channel migration in five separate areas. Several large
cut banks were also present in this area (10.0 m long x 2.0 m
high, 15.0 m long x 10.0 m high, 80.0 m long x 20.0 m high and
50.0 m long x 10.0 m high).

The fork of main Coal Creek flowing out of Haines Pass covered
a distance of 4.8 km from the headwaters (Section 36) to the
junction with main Coal Creek in the northwest corner of section
19. The upper 1.0 km drained an undeveloped area, however, slopes
north of the pass were highly erosive; natural slumping was noted
in several areas. The channel in this area was steep but stable
and deposited material was generally larger than 2.0 mm. The
upper most cutting unit in this fork was approximately 1.4 km
below the headwaters. The SMZ below this unit was adequate,
however, a backhoe dug ditch drained this unit directly into the
stream. Fill material piled along this ditch has not revegetated.
An old trailhead (#26) was located at this point where substantial
erosion had resulted from water running down the trail. A small
feeder stream draining another old clearcut unit entered from the
north, just below this point. This stream appeared stable but was
full of organic material and fine sediment. This whole area was a

major sediment source. The old crossing of road 1684 was
relatively stable and water barring along the old grade was
adequate. Deposition was evident below this area and slight
channel migration had occurred. Another old crossing was present
2.0 km below the pass and active cutting was noted here (3.0 m

long x 1.5 m high). Several small feeder streams entered 2.5 km
below the pass draining cutting units on both banks. These
streams were generally stable but had transported considerable
amounts of fine material in past years. Deposition on stable
channel debris in the area was evident and streambed substrate in

low gradient areas was highly imbedded. Another old crossing and
a 6.0 m high cascade were present just above the culvert on road
10801. This culvert was in good condition but a debris

A-4





accumulation near the upstream end caused some deposition.
Approximately 150 m above the junction with main Coal Creek a

large debris accumulation caused substantial deposition, forming a

potential barrier to upstream migration. Two bull trout redds
between this jam and the junction were the uppermost observed in
the drainage.

Main Coal Creek flowing out of the unnamed lake on the western
edge of section 23 was steep and stable. The upper 1.3 km of this
fork were undeveloped; several falls and cascades were present.
The feeder stream on the north 1.0 km below the lake was also
stable. The upper development in the main Coal Creek drainage was
a clearcut unit on the north side. The fire line along the upper
edge of this unit was a potential sediment source and large
amounts of slash were present on the stream bank. Two cascade
areas (10.0 m and 15.0 m high) were observed bordering this unit.
An old crossing or landing was located just below this area where
extensive deposition had occurred, resulting in channel migration
and cutting. The road on the south side drained directly into the
channel creating a sediment source just above an old crossing
located 1.6 km below the lake. Water flowing in from the old
grade on the south bank formed several additional sediment sources
in this area. The upper crossing of 317B was relatively stable,
however, the culvert where it crossed the feeder stream in the
southwest corner of section 13 was partially washed out. This
drainage was flowing during our survey. High imbeddedness was
noted in Coal Creek below here. Three actively slumping banks
were present in this area (10.0 m long x 15.0 m high, 5.0 m long x
15.0 m high and 20.0 m long x 12 m high).

An active cut bank (15.0 m long x 3.0 m high) was present 0.3

km below the upper fork in Coal Creek (Section 19). The stream
entered an old clearcut below here with no SMZ provided along the
north bank. Several cut stumps were observed in the channel area
and extensive deposition resulted in active channel migration.
Off channel beaver activity was noted 0.9 km below the upper fork.

An old equipment crossing was present 1.1 km below the fork.
Sediment deposition has occurred on large, stable debris
throughout this section. A large cut bank (40.0 m long x 5.5 m
high) was observed along with a major debris accumulation. Many
cut ends and stumps were present in this jam (logging related).
This blockage has recently caused overland flow and active channel
cutting. Extreme deposition has occurred, totally filling the
channel in several places. This was a major problem area located
2.3 km below the upper fork. Bull trout spawning was observed
just below this point.

A portion of the current Raghorn Timber Sale was located on
the slope south of road 1684 near this area. During our survey we
noticed several skid trails without water barring. One was
actually running water at the time, creating a potential sediment
source. The road ditch and several culverts in this area were
also inadequate to prevent substantial problems during runoff.
This potential problem was brought to the attention of USFS
personnel. Timber harvest activity in the drainage in section 20
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accessed by road 5270 was also identified as a potential sediment
source due to an inadequate SMZ. Road 5270 was blocked by downed
trees in the southeast corner of section 16, so none of the
drainage crossings past this point were examined.

Several more debris accumulations and depositional areas were
observed in main Coal Creek below this area, however, between here
and the junction of the south fork of Coal Creek, no major problem
areas were observed. Below the junction of South and main Coal
Creeks cululative effects of the various channel problems
mentioned in this narrative resulted in extensive sediment
deposition and high imbeddedness from section 20 all the way down
to Dead Horse Creek. This exact section happens to be the major
bull trout spawning area in the Coal Creek drainage and streambed
conditions are reflected in annual core sampling information.
Results of the 1988 sampling in this area will be presented in the
near future. It should also be noted that a portion of Coal Creek
in section 29 was dry this summer.
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